Inspection of the rectal mucous membrane at sigmoidoscopy is generally held to be the most valuable single diagnostic aid in ulcerative colitis. However, a recent study by Baron, Connell, and Lennard-Jones (1964) has demonstrated the difficulties encountered in the precise definition of the mucosal appearances in this disease, considerable discrepancies having been found in the verdicts of several independent observers on the sigmoidoscopic features of identical areas of mucosa.
The relationship between the sigmoidoscopic and microscopic appearances of the rectal mucous membrane in colitis has been studied by Truelove and Richards (1956) , Dick and Grayson (1961) , Matts (1961) , and Flick, Voegtlin, and Rubin (1962) . Each of these groups of workers has shown that microscopic inflammatory changes in rectal mucosa may be present when sigmoidoscopic appearances are normal, although in general a close correlation was observed between macroscopic and microscopic appearances.
In this paper we have attempted to evaluate the sigmoidoscopic appearances and the cytology of the mucosal secretion in ulcerative colitis by comparison with the histological findings in rectal biopsy specimens. As a preliminary step, data are provided on the observer variation in describing the macroscopic mucosal appearances in this disease, the most consistent terms being defined for use in recording sigmoidoscopic appearances.
CLINICAL MATERIAL AND METHODS OF INVESTIGATION
The study comprised 104 patients suffering from idiopathic ulcerative colitis currently attending the Colitis Clinic, the severity of disease ranging from complete quiescence to severe activity, and the extent of disease varying from localized rectal involvement to complete rectal and colonic involvement at the time of examination; and, as normal controls, 22 patients with simple intemal haemorrhoids and no history of colitis, who were undergoing routine sigmoidoscopy in the Rectal Clinic. The investigations relevant to the present study were:-SIGMOIDOSCOPY This examination was performed on all patients. The macroscopic appearances were studied at one point, the instrument being held immovably in position while an assessment was made at that site. The findings were then recorded, the following descriptive characteristics being used. In all, 176 biopsies were performed, on several occasions biopsies being obtained in the same patient from two different areas of rectal mucosa. The specimens were immediately fixed in formol saline and serial sections were cut and stained with haematoxylin and eosin. The slides were then examined and reported on independently by a gastrointestinal pathologist, who was aware neither of the sigmoidoscopic appearances nor of the clinical diagnosis. The examination of serial sections was necessary in order to detect minor inflammatory changes in the lamina propria. The following microscopic grades of activity were recognized (Figure 1 No particular significance is attached to the occurrence of giant cell follicles in the rectal biopsies from four patients because their interpretation is controversial and their presence is of no apparent significance in this study.
It was considered that grade 1 represented the earliest or minimal microscopic change seen in ulcerative colitis. In order to test the ability of the pathologist to detect such minimal microscopic changes, 22 control biopsies were obtained from 22 normal patients undergoing routine sigmoidoscopy in the Rectal Clinic, none of whom had suffered from colitis. These biopsies were submitted for examination by the pathologist, amongst and indistinguishable from those obtained from colitic patients. The classification of these 22 biopsies can be seen in Table I . This illustrates that the normal range of histological appearance in rectal mucosa extends into our grade 1 category. The earliest signs of microscopic abnormality in colitic mucosa are therefore in all probability indistinguishable from the range of normal mucosal appearances. (Table II) . In addition, four of 32 normal biopsies from colitic patients were taken from an area devoid of any normal vascular pattern (at 4 cm., 5 cm., 7 cm., and 8 cm. from the anal verge respectively, Table IV ). It would seem therefore that the observation 'absent vascular pattern' cannot be taken as a reliable indication of the presence of colitis, especially in the lower 10 cm. of the rectum.
On the other hand, the observation 'vascular pattern present' was made on five of 67 occasions when the biopsy was grossly abnormal microscopically, and on 29 of 51 occasions when the biopsy was reported as microscopic grade 1. Some of these latter 29 biopsies may, however, fall into the normal range in view of the microscopic findings in rectal biopsies from patients not suffering from ulcerative colitis (Table I) .
It is concluded that absence of the normal ramifying vascular pattern is an unreliable sign in the description of the rectal mucosa in colitis; on the other hand, the presence of a normal vascular pattern usually excludes definite mucosal disease as seen microscopically (Table IV) .
Contact bleeding The results, using this obser-vation, closely parallel those for vascular pattern (Table V) . Two colitic patients with normal biopsies were observed to have contact bleeding; in both instances, however, the vascular pattern was present, suggesting that this bleeding was produced by excessive trauma to a normal mucosa. Sixteen of the 70 biopsies with definite microscopic disease (grades 2 and 3) were obtained from areas of mucosa not exhibiting contact bleeding. This finding suggests that the presence of contact bleeding, taken independently, is not a very sensitive index of underlying microscopic mucosal disease.
Oedema The presence of oedema at sigmoidoscopy was always associated with some degree of microscopic disease in the mucosal biopsy (Table VI) . However, this observation, taken independently, is shown to be an even less sensitive index of microscopic disease than contact bleeding.
Combination ofcontact bleeding and absent vascular pattern It is generally believed that this combination of appearances, when observed at sigmoidoscopy, is diagnostic of severe mucosal disease. This view is not entirely supported by our results which show that 13 of 51 grade 1 biopsies were obtained from areas of mucosa exhibiting this combination (Table VII) . A possible explanation could be that these 13 biopsies represent the histological grade 1 abnormal mucosa, the other 38 biopsies represent normal mucosa (see Table I ). Of course such a conclusion would imply that the macroscopic assessment of mucosal abnormality (absent vascular pattern and contact bleeding) is superior to the microscopic assessment in grade 1 biopsies, the group in which the pathologist is unable to distinguish between normal and early colitic changes.
The value of this combination of appearances as an index of severe microscopic mucosal disease is of the same order as that of contact bleeding alone. In fact 17 of the 67 biopsies with definite microscopic disease did not exhibit this combination of macroscopic abnormalities, illustrating that this is not a sensitive index of mucosal disease.
Overall sigmoidoscopic assessment In addition to the recording of individual criteria, an overall macroscopic assessment of mucosal normality or abnormality was made by the observer. The macroscopic appearance was recorded as abnormal if one or more of the individual criteria were found to be abnormal.
Using such a method of assessment, it can be seen from Table VIII that the mucosa was regarded as abnormal macroscopically in 65 of 70 biopsies with definite mucosal disease (grades 2 and 3). However, a macroscopically abnormal mucosa was also recorded in six of 35 normal biopsies, and in 26 of 52 grade 1 biopsies. One possible explanation for this discrepancy is that macroscopic abnormalities persist in the mucosa or submucosa after attacks of ulcerative colitis and that these are not detected by conventional rectal biopsy methods (Truelove and Richards, 1956; Dick and Grayson, 1961) . We believe that this explanation is unlikely on the basis of an analysis of the individual criteria used to decide that the mucosa was abnormal in the various grades of biopsy (Table X) . From Table X it can be seen that many of the criteria for macroscopic abnormality, especially in mucosae with a normal or grade 1 biopsy, are those which have been demonstrated to be unreliable earlier in this paper (vascular pattern absent, contact bleeding with vascular pattern present). In addition, the observations of oedema alone, or oedema in association with an absent vascular pattern, could scarcely be regarded as sufficient for a definite diagnosis of mucosal disease to be made.
It is concluded, therefore, that the macroscopic assessment of microscopic mucosal disease is often unreliable, even if only those criteria which have a high rate of observer agreement are used. It has been shown that the macroscopic assessment of mucosa with definite microscopic disease will usually be recorded as abnormal. However, many microscopically normal or near normal mucosae will also be reported as abnormal, unless the combination of contact bleeding and absent vascular pattern is used as the necessary criterion for abnormality. Unfortunately (as shown in Table VII ) the adoption of such a strict criterion will prevent the macro- characteristics can be used with any confidence in the macroscopic assessment of the rectal mucosa at sigmoidoscopy in patients with ulcerative colitis, and these are (1) vascular pattern (presence or absence), (2) bleeding (presence or absence), (3) oedema (presence or absence), and (4) overall visual assessment (normal or abnormal). The relative merits of each of these macroscopic characteristics in the detection of definite mucosal disease (biopsy grades 2 and 3) or of absent mucosal disease (biopsy grade normal) have been defined, and the results are summarized in Table XI. In  compiling Table XI , the results from grade 1 biopsies have been excluded as this degree of microscopic change has been found to be present in the rectal mucosa both in colitic subjects and in normal control patients.
It will be seen that those characteristics which are reliable in the detection of microscopic disease (loss of vascular pattern, abnormal overall assessment) offset their value to some extent by occasionally indicating mucosal abnormality when the mucosa is microscopically normal. Other characteristics (oedema, the combination of bleeding and loss of vascular pattern) are of less value in the detection of microscopic disease. However, these characteristics are never present when the mucosa is microscopically normal.
The results of cytological examination of the surface secretion suggests that this method is quite as reliable as sigmoidoscopic inspection in the detection of microscopic mucosal disease, though the inconvenience of this technique lessens its practical value.
It is concluded that careful sigmoidoscopic or cytological assessment of the rectal mucosa in ulcerative colitis is a valuable indicator of underlying mucosal disease. It is unlikely that false positive diagnoses will be made if strict criteria (the combination of bleeding and loss of vascular pattern) are used at sigmoidoscopy, although a small proportion of microscopically abnormal mucosae will thereby escape detection.
Rectal biopsy is therefore an essential diagnostic step in any patient with a history suggestive of colitis, having normal or equivocal sigmoidoscopic appearances in the rectal mucosa. It is, however, of no added diagnostic value when florid sigmoidoscopic changes are present.
